Radiation L a b o r a t o r y a.nd D e p a r t m e n t of C h e m i s t r y U n i v e r s i t y of California, B e r k e l e y , Ca.lifornia S e p t e m b e r 1956 ABSTRACT Absorption s p e c t r a , i n the visible r e d and n e a r i n f r a r e d , a r e r e p o r t e d for solutions of b i s -acetylace tone -Cu(II) and i t s 3-ethyl v a r i a n t i n v a r i o u s m e d i a . The s p e c t r a could a r i s e f r o m a s e t of t h r e e G a u s s i a n components w h o s e positions and i n t e n s i t i e s a r e shown to depend p r i m a r i l y upon solvent
until recently, has been shown by 0 r g e l 1 to be invalid. I t i s t r u e that the magnetic susceptibility of c e r t a i n complexes m a y s t i l l allow one to rule out e x t r e m e covalent p i c t u r e s , a s i n the paramagnetic nickel(P1) c h e l a t e s , but it does not exclude appreciable covalent c h a r a c t e r nor does i t e v e r forbid an ionic picture.
' L . E . Orgel, J. Chem. Soc. 1952, 4756. Because of the failure of the older c r i t e r i a to furnish sufficient information regarding the nature of bonding in metal -organic c h e l a t e s , we have thought i t worth while to investigate some different methods. It i s valuable to have a m o r e intimate picture of the magnetic behavior of the unpaired e l e c t r o n than that furnished by the bulk magnetic susceptibility. Recently a number of other w o r k e r s have shown i n t e r e s t in the visible and n e a r -inf r a r e d absorption of the transition metal ions, p a r t i c u l a r l y a s the s p e c t r a a r e influenced by, o r a r i s e f r o m , the so-called crystalline e l e c t r i c 1 field of the surrounding dipolar molecules. Orgel h a s d i s c u s s e d the application of the c r y s t a l field theory to complexes of these atoms i n a g e n e r a l way, and has proposed that the ionic viewpoint thus adopted i s capable have studied the absorption s p e c t r a of single c r y s t a l s of transition m e t a l ion h y d r a t e s and have been quite successful in explaining the e x p e r i m e n t s i n t e r m s of the c r y s t a l field theory; t h e i r assumptions a r e fewer than those B. R. McGarvey, 3. Phys. Chem. 60, 71 (1956 --9 - Table I Component absorption bands of Cu(I1) bis -ace t ylace tone a in the visible and n e a r i n f r a r e d Table I1 Component absorption bands of Cu(II) bis-3-ethylacetylacetone a in the visible and n e a r infrared we would look f o r a n expe ri -1' m e n t a l band lying a t higher frequency than w but approaching i t a s solvent T o be s u r e , the Pauling method i s capable of reasonable r e s u l t s i f properly applied, but we feel that the molecular orbital treatment is m o r e suitable in this instance. H e r e we will c o n s i d e r that the molecular-field splitting has a l r e a d y o c c u r r e d , and will simply g r a f t to i t the LCAO-MO t r e a t m e n t a s given in Appendix HI. 
Atomic Orbitals
Molecular Orbitals Our s p e c t r a l data w e r e analyzed e a r l i e r in this discussion; only ionic bonding between metal ion and ligands was considered. Now, wit.h the aid of the MO s c h e m e , we propose to r e -examine that a n a l y s i s , this time recognizing that covalent m e t a l -to-ligand bond e n e r g i e s m a y be l a r g e -perhaps even dominant. These l a s t p a r a g r a p h s a r e devoted to that inquiry. Those which a r e used h e r e a r e listed in Table 111 . 2 The become -2 4 -UCRL -349 1 Table I11 -Normalized Surface Harmonics Table I V .
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